. Reports of erythropoietic activity in plasma of nephrectomized animals exposed to hypoxia or bleeding have been conflicting ( 7, 8) . Mirand and Prentice (8)) using a hypophysectomized-rat assay, found the same rise in plasma levels of erythropoietic stimulating factors following hypoxia in nephrectomized and sham-operated rats. Plasma from nephrectomized rabbits exposed to a bleeding stimulus was also found to produce a slight increase in reticulocyte values when injected into intact rabbits (3). Rosse and Waldmann ( 15) using a parabiotic rat system and Gallagher et al. (6) using hypertransfused rats as recipients found a slight increase in erythropoietic-stimulating factors in the plasma from nephrectomized rats exposed to hypoxia. On the other hand, Jacobson et al. (7) found no increase in j"Fe uptake in starved rats and only a minimal increase in reticulocytes in hypertransfused mice injected with plasma from nephrectomized rats exposed to hypoxia, Other workers were unable to detect a rise in erythropoietic-stimulating factors in plasma from bled nephrectomized rats when hypertransfused ( 12) or starved rats ( 13) were used as the assay animal.
The most marked increase in erythropoietic activity of plasma from nephrectomized animals following exposure to hypoxia has been found when the hypophysectomized rat was used as the assay animal. Adrenocortical steroid and presumably ACTH secretion are known to be increased following exposure to hypoxia (9). These agents are known to stimulate erythropoiesis in hypophysectomized animals (4). Polycythemic mice show a marked erythropoietic response to erythropoietin but only a slight effect was seen with the pituitary and target-organ hormones ( 5 ; and Lindemann, Trygstad, and Halvorsen, unpublished data). Therefore, we postulated that the erythropoietic activity demonstrated in plasma of nephrectomized animals (8) was due to the effects of pituitary hormones. In order to test this hypothesis, the erythropoietic response of recipient polycythemic mice and hypophysectomized rats to plasma from donor animals which were both hypophysectomized and nephrectomized was studied.
MATERIALS AND METHODS
Albino rabbits weighing between 2.5 and 3.5 kg were hypophysectomized using the infrahyoid, parapharyngeal method described by Rennie et al. ( 14) . The rabbits were exposed to hypoxia in a low-pressure chamber at 0.48 atm for 8 hr 16-20 days after hypophysectomy or sham operation.
The rabbits used in the nephrectomy experiments were bilaterally nephrectomized using a retroperitoneal approach 16-20 days after hypophysectomy or sham operation.
The above 8-hr hypoxic stimulus was initiated 16 hr after nephrectomy. At the termination of each hypophysectomy experiment the sella turcica was removed, fixed in 10 % formalin, embedded Assay Laboratories, Chicago, Ill. They were received in our laboratory approximately 10 days after hypophysectomy and were exposed to the above hypoxic stimulus for 18 hr on the 14th day following removal of the pituitary. Sham-operated rats were also exposed to the same hypoxic stimulus. When hypophysectomized-nephrectomized rats were studied, the duration of hypoxia was also 18 hr and the time intervals following hypophysectomy the same as above. The 18-hr hypoxic stimulus was initiated 8 hr after nephrectomy.
At the termination of each experiment blood was withdrawn from the rabbits or rats via cardiac puncture, heparinized, plasma removed and stored at -20 C before being assayed for erythropoietin. The plasma samples from two to six rats were pooled, whereas plasma from each rabbit was assayed separately. For the hypophysectoxnized rat assay 6-week-old male rats (5-6 rats in each assay) of the Sprague-Dawley strain were hypophysectornized by a standard technique at the Hormone Assay Laboratories. They were delivered to this laboratory on the 10th day after hypophysectomy. Donor plasma (2 ml) was injected intravenously on the 12th and 13th day after hypophysectomy.
On the 14th day 1 PC j "Fe was injected intravenously, bled out 18 hr later, and jgFe incorporation in the red cells determined. The total blood volume of the rats was assumed to be 5 % of the body weight.
Dunnett's technique for comparing several treatments with a single control was used for the statistical comparison of the various groups (2) 
RESULTS
As indicated in Table 1 , erythropoietin titers in plasma of hypoxic sham-operated rabbits were markedly increased, whereas plasma from the nephrectomizedhypoxic rabbits only showed a slight elevation in erythropoietic activity. Hypophysectorny followed by nephrectomy did not further reduce the response of the rabbits to hypoxia.
Hypophysectomy also resulted in a significant reduction in the erythropoietic response to hypoxia as indicated (Table  1) by the more marked elevation in plasma levels of erythropoietic-stimulating factor (ESF) in the sham-hypoxic rabbits than that: of the hypophysectomized-hypoxic animals. Slight ESF activity was found in both the hypoxic and nonhypoxic nephrectomized rabbits when compared with intact nonhypoxic animals.
The response of nephrectomized rats to hypoxia (Table ERYTHKOPOIETIN   AND  NEPHIIECTOMY   351   c  4 was very similar to that seen in rabbits in that thev failed to respond normally to the hypoxic stimulus. As in the studies in rabbits, hypophysectomy alone significantly reduced the response to hypoxia but did not further reduce the effects of nephrectomy on the erythropoietic effects of hypoxia.
When the hypophysectomized rat was used as the assay animal (Table 3) , the erythropoietic response of the nephrectomized rabbits to hypoxia was markedly reduced when compared to that of sham-operated hypoxic animals. However, nephrectomized rabbits showed a slight to moderate erythropoietic response to hypoxia when compared with that of the nonhypoxic nephrectomized donors. The response of hypophysectomized-nephrectomized rabbits to hypoxia was reduced to about the same degree as that of nephrectornized animals alone. When pooled rat plasmas were assayed in hypophysectomized rats, as indicated in Table  4 , nephrectomy and hypophysectomy almost completely abolished the erythropoietic response to hypoxia. These results parallel very closely the findings seen in Table 2 where the polycythernic mouse was used to assay the pooled rat plasma samples.
D ISCUSSTON
Previous studies (3, 6, 7, 10, 13) have indicated that nephrectomy reduces the increase in plasma levels of erythropoietin following hypoxia. However, it is still not clear whether nephrectomy completely abolishes this response. The data presented in this report are further confirmation that nephrectomy almost completely prevents the rise in plasma erythropoietin levels following hypoxia in both rabbits and rats when such plasma is assayed in polycythemic mice. However, when hypophysectomized rats were used as the assay animal slightly more erythropoietic activity was seen in the plasma from hypoxic nephrectomized animals. These results differ and Halvorsen, unpublished data). On the other hand, both erythropoietin and the above hormones produce a marked erythropoietic effect in hypophysectomized rats (4). However, in our experiments hypophysectomy did not further reduce the response of nephrectomized animals to hypoxia. Therefore, this more direct evidence would indicate that the pituitary does not play a major role in the erythropoietic response of the nephrectomized animal to hypoxia.
It is of further interest to note that plasma from nonhypoxic nephrectomized donors produced a more marked increase in 5 $Fe incorporation in polycythemic mice than that of plasma from intact nonhypoxic donors. These findings suggest that plasma from both stimulated and nonstimulated nephrectomized animals contains an elevated level of erythropoietic-stimulating factor. One explanation for this finding could be that nephrectomized animals either contain an elevated level of an ESF precursor or renal-stimulating factor or else lack an ESF inhibitor which is normally present in plasma. The present study also demonstrates the differences in experimental results which may be obtained when different erythropoietin assay systems are used. Although the differences seen in the results of assay of erythropoietin in polycythemic mice and hypophysectomized rats in our studies are smaller than would be expected from the reports of other investigators (8), it should be emphasized that much of the conflicting data in studies on erythropoietin rnav be due to the different assav systems used.
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